While we have investigated only one individual per species, in general there is a correlation between 202 nucleotide diversity of one individual and effective population size [51] . We used the Pairwise 203 Sequentially Markovian Coalescent (PSMC) program [52] to infer the historic effective population size for 204 the two species (Figure 1 ). We used a generation time of 10 years for cod and 6 years for haddock [53] 205 with mutation rates derived from the phylogeny used in [9] . From this we found that haddock has an 206 approximately 2.5 times larger historic effective population size than cod (Figure 1 ). The TLR repertoire two gene copies for the cod assembly compared to what has been reported previously [13] . Our search 217 criteria were quite strict, and the underlying assemblies were different (GM_CA454PB in [13], gadMor2 218 here), so some discrepancy can be expected.
220
Thirty-six full-length TLRs were identified for cod, whereas 28 were identified for haddock ( We inferred the presence of MHCI based on the occurrence of the three alpha domains of MHCI,
236
including the most conserved alpha-3 domain. We found 13 regions with all three exons in cod, and 10 237 such regions in haddock. One significant difference between the two species was the number of 238 occurrences of isolated alpha domains, suggesting potentially more copies of MHCI in cod (Table 4) .
239
Because these genes occur in multiple copies within the genome, the genome assembler might consider 240 them as repeats [21] , potentially resulting in fragmented assembly of these genes. We found up to 20 There are multiple reasons for a genome to not assemble properly, but repeated sequence is one of the 291 most influential [21] . Genes occurring in multiple copies such as NLRs are indistinguishable from any 292 other repeated sequence for the assembler. One consequence of this is that some of these unplaced 293 contigs/scaffolds would have higher coverage in reads than average since they basically are collapsed 294 repeats. For haddock and cod we have sequencing read data available, and we estimated and plotted the 295 average coverage for all sequences with the FISNA domain ( Figure 3 ). Many of the sequences shorter 296 than 100,000 bp show a higher than average coverage. This is especially the case for those sequences 297 around 10,000 bp, and indicates that these contain multiple copies of the FISNA domain, i.e. these 298 contain collapsed copies. Due to differences in the assembly strategy, the haddock assembly contains fewer short contigs than the 312 cod assembly (Supplementary Note 1). We investigated the unitig assemblies for cod and haddock with 313 the NACHT and FISNA domains, with the same approach as used for MHCI for unitig assemblies (Table   314   5 ). This approach reports around 600 copies of each of the domains in both species. The NACHT domain 315 is longer (166 aa) than the FISNA domain (72 aa), and while the total number of hits is similar between 316 the two domains, there are significantly fewer NACHT domains found at >75 % of the domain length. The 317 short hits for the NACHT domain are predominantly found on unitigs shorter than 500 bp, suggesting that 318 these are collapsed.
319 320 Figure 4B ). Cod and haddock 334 also have higher frequencies (loci/Mbp) of STRs in the assemblies (Figure 4C and Supplementary Table   335 2), and in the protein coding regions ( Figure 4D ). By using the overlap between annotated STRs and 336 genes, we also report the number of genes with one or more STR for these species (Supplementary   337   Table 3 ). For haddock and cod, we were also able to find indels (called by FreeBayes) and STRs in protein coding 351 regions, and where these structural variants overlap. We found STRs of all unit sizes in the protein coding 352 regions ( Figure 4D ), but those STRs with unit sizes that do not create frame shifts, such as tri-, hexa-and 353 enneanucleotides, are most interesting from a functional perspective. Of these, the vast majority are 354 trinucleotides, and we restricted our analysis to these. We found 581 genes with an indel of size 3 in a Table 4 ). These include protein kinase activity (GO:0004672), G- Figure 2) . One example is the have some or several of the gene copies collapsed [18] . For cod and haddock, we mapped reads back to 523 the assembly, and investigated the coverage for all sequences (Figure 3 ). There are many 524 contigs/scaffolds with more than 5 times coverage compared to the average in the assemblies, and the 525 numbers of putative NLRs are likely underestimated. Even though these two assemblies are highly 526 contiguous and have been created with the use of PacBio reads, multi-copy genes such as NLRs may 527 still be problematic. We also investigated the content of the unitig assemblies for cod and haddock, and 528 found similar numbers of NLRs between the two species (Table 5) Table 9 ) and stickleback with 12 FISNA and NACHT domains 540 found on groupXIII ( Supplementary Table 7 ). For Atlantic cod, the NLRs are evenly divided across linkage 541 groups ( Supplementary Table 5 ). Further, tetraodon ( Supplementary Table 10 ) and spotted gar 542 ( Supplementary Table 8 ) have relatively few copies in total.
544

Conclusions
Our study provides new insight into elements of genomic architecture in codfishes. 
